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1. Introduction

A sense of disaffection with public schooling both its effectiveness and efficiency has

been emphatically catalogued by academic economists (Hanushek, 1998; Hoxby, 2000;

Friedman, 1993). The general population is somewhat more ambivalent (Moe, 2001),

and indeed the proportions of students in private schools have remained stable over recent

decades (Kenny and Schmidt, 1994). However, private schooling either religious or

sectarian is not the only outlet for those dissatisfied with public schooling: home-

schooling is now a viable option.

The recent growth and development of home-schooling has been described in detail

by numerous authors (Lines, 2000; Weiner and Weiner, 1999; Hammons, 2001;

Somerville, 2000; Stevens, 2001; Bauman, 2002). These authors emphasize the legal and

civic aspects of home-schooling, but there has been little quantitative assessment or

economic treatment. This is surprising: home-schooling represents an extreme form of

education privatization, affecting the expenditure patterns, time allocation, and labor

force participation of the families involved. Furthermore, home-schooling extends the

school choice decision to four alternatives.

Here, we report the determinants of school choice decisions by US families,

contrasting each schooling option. Such school choices are easily expressed using

economic calculus. For example, home-schooling may be more effective than public

schools, and possibly less costly (if there are either high transport costs or additional

expenditures mandated by schools, e.g. uniforms, learning materials). Similarly, home-

schooling may be more effective than private schools (if these are 'elitist', and appear

hostile to outsiders), and possibly less costly (with no direct tuition fees). More

generally, home-schooling may meet the needs of families with particular educational

preferences that are not catered for by available institutions (typically for morality-based

schooling, James, 1987). In this case the appropriate comparison is between home-

schooling and religious schools.

Although precise numbers are hard to obtain, NCES (2001) estimates based on

weighted interpretation of the NHES99 indicate approximately 850,000 home-schoolers

aged from 5 to 17 (1.7% of all US students). And, the number of home-schooled children



in the US is growing (Lines, 2000): using the CPS, NHES96, and NHES99, Bauman

(2002) charts the number of home-schoolers at: 356,000 in 1994, 636,000 in 1996, and

791,000 by 1999. This figure is still small compared to the 5.1 million students in private

schools, but home-schooling has only been legal since the 1970s. Moreover, home-

schooling might be a possibility for all families during at least some part of childrearing,

with potentially important ramifications. For parents, allocations of time within the

household may be changed and labor market supply reduced; consumption of educational

materials will be affected, as will consumption of public goods and housing (via

attenuated Tiebout effects). For children, academic achievement may be affected, insofar

as parents differ as adequate substitutes for trained teachers. Also likely to be affected

are children's welfare; their social skills; and their labor market participation (if home-

schoolers are screened differently by employers). The motivation to home-school

therefore merits investigation.

Our inquiry is structured as follows. In Section 2 we model the school choice

decision across school types. In Section 3 we describe the datasets available to us. In

Section 4 we report the empirical evidence on the determinants of the school choice

decision. Section 5 concludes, referring back to the relevance of home-schooling within

the current system of US schooling.
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2. The Economics of School Choice

Prior research on school choice in the US has mainly focused on binary options: students

decide to exit public schools for the single alternative, typically held to be Catholic

schooling (but see Figlio and Stone, 1999). However, this stylization elides religious and

non-religious schooling, even though these are unlikely to be close substitutes. It is also

out-of-date, given: changes in the teaching staff and student composition in religious

schools (on the evolution of Catholic schooling, see Sander, 2001; Grogger and Neal,

2000); the growth of other types of private school; and greater choice in the public sector

(e.g. charter schooling). Instead, the school enrollment decision is best articulated as a

four-way choice: public schooling, privatereligious schooling, privateindependent

schooling, and home-schooling.

A straightforward way to infer school choice motivation is to compare tabulations

of characteristics by school type.' For home-schooling, aggregate comparisons show

families that are: more likely to be white and non-Hispanic; have income levels

comparable to the national average (but with a more leptokurtic distribution); and have

parents who were more highly educated than the average for the US. It is not necessarily

the case that families who decide to home-school possess highly idiosyncratic attributes

(see Bauman, 2002; NHES, 2001). However, we are interested in the more general

question as to what motivates the decision to choose a particular school type.

In deciding between the schooling options, households can be assumed to maximize

utility. Neal (1997) specifies a utility function for household i where:

(1) U, = U(Y,, EC,, M,)

In (1), Y denotes the educational outcomes from schooling; EC denotes the unobserved

consumption goods from schooling (e.g. religiosity, dutifulness to parents); and M

denotes a composite commodity with a price normalized to one.' We generalize Neal's

Another method for inference is to look at what schools are chosen by families whose choice set is
expanded, e.g. through voucher programs. This literature has been summarized by Teske and Schneider
(2000).
2 We derive the idea of dutifulness via home-schooling from Adam Smith: "Do you wish to educate your
children to be dutiful [?]... educate them in your own house. From their parent's house they may, with
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(1997) choice model to include the j=4 different types of schooling where p is public

schooling, d is privateindependent schooling, r is privatereligious schooling, and h is

home-schooling. Educational outcomes are therefore determined across each of the

choices as:

(2) Yip = X,a.p +

(3) Yid = Xiad + Ad + + 1i

(4) Yir = Xiar + Ar + ar + ii

(5) Yin = Xiah + An + an ±

In (2)(5), X denotes a vector of input and control variables. The Aj parameters identify

the match between household i and the selected school type; it is assumed that

E(4i1X,)=0. The di parameters represent the mean outcome effect for school type j relative

to public schooling. The i term is a household effect (error term) and again by

assumption E(1,1X,)=0. Such modeling is necessary to estimate the treatment effects

across school types, as well as exogenous instruments that may serve to identify the

school choice match (see Evans and Schwab, 1995). However, our inquiry is restricted,

first, to specifying the variables to be included in X, and then, second, to giving some

indication of the match between household types and school types (Aj). Such inquiry

may therefore guide the search for appropriate instruments for the school choice decision

(see the discussion in Card, 1999).

We therefore estimate a multinomial logit model, where school choice is a

function of the characteristics of the household, the child, the mother/father, and the local

community:

(6) Pr(Choice j=1..4) = f(Household, Child, Mother/father, Community)

Our aim is to identify the statistical and substantive characteristics that motivate the

choice of one school type over another. Variables capturing the child's characteristics

propriety and advantage, go out every day to attend public schools: but let their dwelling be always at
home... Surely no acquirement, which can possibly be derived from what is called a public education, can
make any sort of compensation for what is almost certainly and necessarily lost by it. Domestic education is
the institution of nature; public education, the contrivance of man. It is surely unnecessary to say, which is
likely to be the wisest" (2000 [1759], VI.11.13).
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may indicate which children (in terms of ability, gender, and maturity) favor particular

school types. Parental variables may capture not only intergenerational transfers of

educational attributes, but also parental capacity for home-schooling. Of particular

interest are the household and community characteristics that influence the school choice

decision, and their relative importance across each school type. The household variables

capture the resources available within the home for educational purposes, as well as

social differences across students (see Lareau, 2000). The community variables are likely

to capture the local public resources available for schooling, and the importance of

neighborhood in schooling decisions. This estimation therefore yields several policy-

useful questions. For example, how important are household compositions (such as two-

parent families) compared to the education level of the parents? Also, do families with

special learning needs seek home-schooling as an alternative to public schools, rather

than private schools? What school types do students of religions other than Catholicism

choose? Using two similar datasets, we are able to estimate equation (6) to answer such

questions, as well as triangulate the results.
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3 Data

Two recent datasets are available to estimate equation (6). These are the National

Household Expenditure Survey (NHES99) and micro-data from SAT test-participants in

2001 (ETS01).

NHES99 is a random-digit dialing telephone survey, with a nationally

representative sample of all civilian, non-institutionalized US persons. Screening

interviews were administered to 57,278 households (74% response rate), and then

parental interviews were conducted, where children were found to be in the household

(88% response rate post-screening). The relevant sample of parent respondents is 17,640.

To compensate for bias (arising from lack of telephone, non-response, or ethnicity),

weights are applied to the data. Whereas public and private school distinctions are

relatively straightforward, the identification of home-schooling is less clear. Here, home-

schooling is identified using the NCES (2001) definition, which is derived from

questions: 'Is child being schooled at home?'; 'Is child getting all of his/her instruction at

home?' and 'How many hours each week does child usually go to school for

instruction?'; and 'What are the main reasons you decided to school child at home?' So,

home-schooling is identified where the child is being schooled at home; where any public

schooling did not exceed 25 hours per week; and where the child is not being schooled at

home for temporary reasons of health. This definition yields 270 (1.5%) students who

are home-schooled (unweighted number). The rest of the sample is: 1,530 (8.7%)

students who attend religious school; 560 (3.2%) who attend a privateindependent

school; and 15,280 (86.6%) who attend public schools.

ETS01 is the population of individuals who took the SAT college-entry

examination in 2001. Before taking the SAT, each individual is required to complete a

background questionnaire which requests information about the household, the

individual, and the family. This information is similar to, but not exactly the same as, the

information collected in NHES99. One advantage of the ETS01 data, for instance, is that

individuals report their religion. For the characteristics of the community, county-level

data are merged into the core dataset through the individual's school location. The

county-level variable is the proportion of children aged 5 to 17 who are defined as 'poor'
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in the Census, taken from the US Census Small Area Income and Poverty Estimates

1998, State and County 1998 (www.census.gov/hhes/saipe). Importantly, each test-

participant declares their type of schooling; and in 2001 the questionnaire included the

option 'home-schooling'.3 Based on the self-reported school types, the sample includes:

4,653 (0.01%) students who are home-schooled; 109,135 (11.3%) students who attend

religious school; 32,469 (3.4%) who attend a privateindependent school; and 822,967

(84.9%) who attend public schools.

Both datasets are recent, large-scale, and include an array of similar variables; they

are also sufficiently up-to-date to include a home-schooling indicator (although we

recognize that home-schoolers may be relatively disinclined to complete government

surveys). The important difference is that the ETS01 data refer essentially to only one

cohort of students, aged between 14 and 18 in 2001, who are attempting to gain entry to

college. Given the relative novelty of home-schooling, those who appear in ETS01 are

the 'first-movers' into home-schooling. Moreover, school choice and desire to gain entry

to college may be endogenously determined. Notwithstanding, the fact that the ETS01

test-participants are all of similar ability, ages and motivations, may serve as a control for

unobservable characteristics motivating the school choice decision. Thus, the school

choice decision can be interpreted more specifically using the ETS01 data: given a

student who wishes to go to college, what factors motivate the choice of school type?

3 The option to declare as a home-schooler was also available to test-participants in the year 2000.
However, based on personal communications with ETS staff, we were persuaded that the home-schooling
indicator for 2000 may not be reliable.

8
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4. Estimation of School Choice

The multinomial logit estimates for equation (6) are given in Tables 1 and 2, using

NHES99 and ETS01. The reported coefficients are marginal effects, i.e. differentiation

of the dependent variable with respect to the independent variable (or transformation of a

dummy variable from zero to one). Frequencies for each of the independent variables are

given in Appendix Table Al.

The results for both the NHES99 and ETS01 are plausible and suggestive (and these

results correspond broadly with those of Figlio and Stone, 1999). For household

characteristics, common to both equations is a measure of wealth, either the log of family

income, or dummy variables for home-ownership, a high-income family, or the

expectation of financial aid at college. The results across the two surveys are consistent:

family fmancial resources are strongly positively correlated with private schooling as

opposed to public schooling, and home schooling is adopted inversely with family

resource levels. Interestingly, these financing variables show the same magnitude of

effect for both independent and religious private schooling.

The NHES99 includes further details about the household: larger numbers of

adults in the household are negatively associated with religious schooling, being

associated with a shift toward public schooling. However, more children in the

household are associated essentially with a switch between privateindependent and

home-schooling.

Student characteristics play a strong role in influencing the school choice

decision. However, the results are discrepant in some cases. So, the NHES99 shows

male children are less likely to attend private-religious school, whereas the ETS01

estimation indicates the opposite. For ethnicity, the results are more in accord: both

African American and Latino students are more likely to attend public school, and least

likely to attend private religious school; Asian students are spread more evenly across the

options, although they too are least likely to attend private religious school. Similarly,

private-religious schools are least likely to enroll US (immigrant) citizens. The age

variable in the NHES99 survey shows that private schools particularly religious ones

primarily serve younger students; home-schooling appears to be prevalent across all ages.

9



Of special interest in the debate about choice is the disability of the child: opponents of

choice have argued that private schools will subtly dissuade children with additional

learning needs from enrollment (see the discussion in Howell and Peterson, 2002). For

the private independent schools, there is no evidence of such dissuasion: students with

disabilities or special learning needs are more likely to be in these schools. Again, home-

schooling appears as a neutral option, whereas (according to NHES99, but not ETS01)

private-religious schools do enroll fewer disabled students. Finally, the ETS01 data

includes information on religious status. This variable has a strong effect: students who

profess any religion are more likely to be in private-religious schooling, but less likely to

be in private-independent schooling. The results for home-schooling are mixed: those

following the Catholic faith are less likely to be home-schooled, but other religions do

dispose the family toward this choice. Overall, however, the marginal coefficients for

religion as a determinant of school choice is between 2 and 10 times that of any other

factors.

Maternal characteristics are identified by education levels, and by whether the

mother is employed or not (NHES99 only). Relative to mothers who had not obtained a

high school equivalency, the effect of more education is to switch enrolment away from

public schools toward the other three options. The NHES99 results show higher maternal

education is a strong influence on home-schooling, and this finding is to some extent

supported by the ETS01 estimation. Again, however, these educational influences are

strongest in causing a switch toward private religious schooling. Similarly, if the mother

is employed, the child is much more likely to be in public school, with the other three

options being equally affected positively.

Finally, Tables 1 and 2 show the effects of community characteristics. Higher

rates of poverty are more likely to encourage private schooling (presumably amongst

those who are not below the poverty line themselves). (Median household income at the

county level an alternative community income measure for the ETS01 survey is

highly correlated with the poverty rate, and so is omitted from the analysis). Plausibly,

home schooling is less common in the North East, and urban areas; these are areas where

private schooling options are more common.



Before concluding, it is worthwhile noting some of the possible caveats to these

findings. The first is the difficulty of measuring home-schooling, and finding out

precisely what type of educational choice it represents. Some parents may temporarily

home-school, e.g. for a single academic year; others may home-school part-time, e.g.

enrolling only half-days at public school. For the NHES99 data, there is a reasonably

agreed definition for home-schooling, but the ETS01 data includes self-reports of school

type. The second caveat is that the sample of home-schoolers is too small; certainly,

more efficient estimates would be obtained with larger samples (both absolute and

relative to the high proportions enrolled in the other school types). Nevertheless, the

ETS01 data includes over 5,000 home-schoolers in its sample. Finally, a third possible

caveat is that the multinomial logit estimation may be improperly conceived. However,

testing for the 'irrelevance of independent assumptions' by pooling religious and

independent students does not materially influence the coefficients (on the other two

school types).

11



5 Conclusion

Here, a simple model of choice is used to explore the determinants of school choice,

represented through the four options now available to parents. The aim has been modest:

to see what factors are important when school choice is being decided on. In this respect

the results are not surprising.

However, the evidence has a more purposeful application. First, it shows how

different factors motivate different choices. So, families are more disposed toward home-

schooling and away from private-independent schooling when there are more children in

the house; but they are more disposed away from home schooling and toward public

schooling when the mother works. Income variables and community poverty rates tend

to sway parents toward private schooling, but not toward home-schooling. Second, the

evidence can elucidate which type of schooling is most divergent from the public school

norm, i.e. which school type has the strongest 'independent' characteristics. Based on

Table 1 and 2, it appears that the families who use private-religious schools have especial

characteristics, strongly attracting them to this choice. Therefore, it is the religious

schools and not the home-schoolers that appear the 'most different' from public

schools, at least along the vector of characteristics for which there are data. Finally, this

inquiry may be useful for directing the search for instrumental variables for school

choice. Religious belief appears as the most substantively powerful influence in choosing

private schooling. In magnitude, the influence of religious persuasion far outweighs that

of family resources or maternal education levels. Notwithstanding the criticisms leveled

at such a variable (Altonji et al., 1999), it may still be appropriate to model the supply of

religious schooling within treatment equations such as (2)-(5) above. For home-

schooling decisions; instrumental variables might be derived from the opportunities for,

or the need for, mothers to enter the fabor market.
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Appendix Table Al
Frequencies for Independent Variables

NHES99

Mean (SD)

Household characteristics:
Owns home 0.69
Family income 49010.00 (31150.00)
Adults: 2 (both parents) 0.53
Adults: 2 (one parent) 0.08
Adults: 3 or more 0.20
Siblings for child 1.28 (0.34)
Family income > $100,000
Financial aid

Student's characteristics:
Male 0.51

Ethnicity: African Amer. 0.16
Ethnicity: Asian 0.03
Ethnicity: Hispanic 0.18
Born outside US 0.05
Age: 10 to 12 years 0.23

Age: 13 to 18 years 0.45
Special learning needs 0.23

Disability
Religion: Catholic
Religion: Other faiths

Mother's characteristics:
Educ.: High school 0.39
Educ.: Some college 0.26
Educ.: (Higher) degree 0.25
Mother employed 0.67

Community characteristics:
ZIP poverty line: >10% 0.32
ZIP Hisp-Black: 0-15% 0.51

ZIP Hisp-Black: 16-40% 0.26
County poverty line
County median income
Region: North East 0.17
Region: South 0.39
Region: Midwest 0.20
Area: Urban 0.66
Area: Suburban 0.13

N 17640

18

40

ETS01

Mean (SD)

0.23
0.74

0.45
0.11
0.08
0.09
0.04

0.08
0.24
0.47

0.08
0.32
0.39

17.85 (7.36)
43083.16 (10264.86)

0.32
0.35
0.11
0.35
0.52

969223
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